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Philadelphia, Pa., 11th: li h t  rain be an during the night and ended at 
11.16 a. m.; brisk norther&dy and brisf to high northwesterly winds pre- 
vailed from 9 a. m. throughout the da maximum velocity, thirty-six miles 

. per hour. The barometer fell 0.60 I i r ing the twenty-four hours ending at 

%Irk %Ad, R. I., 10th : light north to east winds. Order to hoist cau- 
tionary northeast signals received. Storm from the northeast began 10.30 p. 
m., and reached a maximum velocity of thirty miles per hour at 11.66 . m. 
11th : the storm continues ; highest wind velocity, seventy miles per [our, 
occurred 3.30 p. m.; storm ended 7.65 p. m. 

Boston, Mass.: the barometer fell rapidly during the night of the IO-11th 
and on the following day, and strong southeast and east winds increased 
gradually in velocity. blowing a gale during the aflernoon of the l l t h  and night 
of the 11-12th; maximum velocit forty-four miles from north * barometer 
rose on the 12th, with brisk to hi& westerly winds; maximum vejocity forty- 
four miles. 

IT.-When area of low pressure number iii, previously 
described, was forming in the lower Mississippi valley this 
disturbance was moving eastward north of Washington Ter- 
ritory. Tt moved rapidly across the continent to the Lake 
region, the centre remaining north of the United States, and 
the rate of movement diminishing a8 i t  approached the  Lake 
region. The pressure at  the centre increased with the easterly 
movement and i t  disappeared on the l l t h ,  apparently uniting 
with low area number iii off the coast of New England. 

V.-On the 12th and 13th an area of low pressure covered 
the north Pacific coast and northern plateau region, the centre 
being apparently to the west of the coast line. Severe gales 
were reported on the 12th from the mouth of the Columbia 
River, the wind reaching a maximum velocity of seventy miles 
per hour on the 12th, sixty on the 13th, and forty-four on 
the afternoon of the 13th, all from the south. This storm 
caused general rains on the Pacific mast, the precipitation 
being geuerally heavy throughout California. I t  apparently 
moved over the northern plateau region and thence southeast- 
ward, crossing to the eastern slope of the Rocky Mountains, 
where it was central on the morning of the 15th. It covered 
tho central valleys on the  16th, causing heavy rains in all 
states east of the Rocky Mountains. The principal centre of 
disturbance passed northeast towards the upper lake region, 
where it disappeared, a secondary disturbance forming in the 
southern portion of‘ the area during the morniug of the 17th 
and developing great energy duriug t h e  day, moving rapidly 
northeastward along t h e  middle Atlantic and New England 
coasts, attended by severe easterly shifting to wcsterly gales 
and very heavy rains. The barometer fell to 28.78 at  Wood’s 
Holl, Mass., on the morning of the 18th,  when the centre was 
near that station. I t  was followed by a cold wave and snow 
throughout the Northern States and as far south a8 Tennessee 
and North Carolina, the fill1 in tomperaturo ranging from 200 
to 30° at most stations. 

The following are extracts from reports of Signal Service 
observers : 

Hatteras, N. C., 17th: storm began 11 a, m., reached a maximum velocity 
of forty-two miles from the southat 11.06 a. m.; continued during the remain- 
der of the day, and ended at 8.20 a. rn. 18th. 

Boston, Mass., 17-18th : brisk to higL southerly winds occurred during the 
ni ht and the da of the 18th, maximum velocity thirty-eight miles west. 

%hiladelphia Ja., 17th: a heavy rain storm set in 9.46 last night and rain 
haa fallen steadil all day. The barometer has fallen rapidly and steadily and 
at midnight reag 28.66 actual, a fall of 1.66 inches since noon yesterday. 

- 
There has been a correspondin rise in temperature, the mean to-day bein d 1 6 O  higher than yesterday; winis variable from light to fresh. Ilain ende 
6 . m., but occasional li ht showers followed during the evening; total rain- 
fafi for the day, 2.23 inc%es. At 12.30 a. m., lath, wind shifted to north- 
westl increasing in force to a gale.(f?rty-eight miles) beiween 8 and 4 a. m., 
continuing high all day and diminishing in force during the afternoon. The 
change in wind shortly crfter midnight corresponded with lowest barometer, 
28.86 actual. The rise in the barometer after 1 a. m. was as rapid as had 
been its fall during the preceding day. The chan e in barometric pressure 
is re resented by nn invertcd cone, with depth of1.6 inches. Rain ended 
shorlfy after midnight. 

VI.-This storm was central far to the north of Montana on 
the morning of’ the 19th, and the reports indicate t h a t  i t  prob- 
ably developed in the north Pacific. It passed southeastward 
towards Lake Superior, where it was central on the morning 
of the 20th, aud thence over t h e  upper Saint Lawrence valleY 
to the Nevi England coast. It was followed quickly by an 
area of high pressure, which caused strong northerly winds. 
and a decided fall of temperature in the west quadrants Of 
this storm whon i t  was central off the New England coast. 

V1I.-This area of low pressare also appeared north of 
Montana, and probably it originated to the west of the Pacific 
coast. It moved eastward to Manitoba, where i t  was central 
on the morning of the 22d, while a second disturbance was 
apparently advancing from the  Pacific coast, causing general, 
rains a t  stations west of tho Rocky Mountains. An area of 
high pressure appeared over British Columbia and moved 
to the southeastward, whle another area of high presswe 
covered the greator portion of tho Uuited State8 east 
of the Mississippi; between these high areas au oxtended 
barometric trough was formed, within which developed areas 
of low pressure traced as numbers vii and viii. On the after- 
noon of tho 23d tho centre of thia disturbance was apparentlY 
north of Lake Superior, while a secondary disturbance de- 
veloped in eastern Nebraska. Tho latter moved northeast- 
ward over the upper lake region as a feeble disturbance and 
disappeared to the northeastward during the 25th. 

VIII.-This disturbance is traced on cliart i as far to the 
westward as the central plateau region, but i t  probably origl- 
nated to the west of the Pacific coast line. Qeneral rains 
prevailed in California during the 21st and 22d, the rainfall 
being unusually heavy in southorn part of that state. The 
rains continued in California on tho 23d after the centre bad 
passed to t h e  eastward of Nevada. The approach. of an a p  
of high pressure from the north apparently forced this dls- 
turbance to the southeastward, aud it covered central Texas 
on the morning of the 25th, attended b j  heavy Iocal rains. At 
this point the direction of movement changed to tho northeast 
and i t  crossed the Mississippi Valley neap Keokuk, Iowa, fO1- 
lowed by a cold wave which extended southward to Telflts 
and over the Lake region and central valleys. General rains 
occurred in the eastern portion of the United States, and rain 
and snow in the Lake region and Ohio Valley, while the centre 
ofdisturbance passed northeastward over the upper lake region* 
After leaving the  Lake region the disturbance inclined towards 
the Saint Lawrence Valley akhd its energy increased with !be 
zasterly movement, the minimum pressure, 28.76, occurring 
3n tho morning of the 28th at  Bird Rocks, C&ilf of Saint 
rence, and strong southwesterly gales were reported in the 
Maritime Provinces. 

- - 

NORTH ATLANTIC STORMS FOR DECEMBER, 1888 (pressure in inches and millimetres ; wind-force by Beaufort scale), 

The paths of the depressions that appeared over the north 
Atlantic Ocean during December, 1888, are Rhown on chart i. 
These paths have been determined .from international simul- 
taneous observations by captains of ocean steamships and 
sailing vessels, received through the co-operation of the Hydro- 
graphic Office, Navy Department, and the ‘‘ New Pork Herald 
Weather Service.” 

Nine depressions have been traced, of which seven passed 
ertstward from the American continent; one first appeared 

east of Nowfoundland, and one apparently developed over mia- 
ocean, near the fiftieth parallel. The depreAsions generallS 
pursued normal east to northeast p a t h ,  the exceptions being 
number 3, which moved east-southeast from Nova Scotia Over 
the Azores ; number 7, which advanced somewhat south of emt 
after passing the thirtieth meridian, and number 6, Whose 
path apparently described a loop over mid-ocean. From the 
9th to t h e  13th a depression, which is traced as low area iil+ 
moved from the Gulf of Mexico northeastward off the coast Of 
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the United States to the Gulf of Saint Lawrence, attendec 
from the 10th to the 12th inclusive, by severe storms. Or 
the 12th the pressure fell below 28.80 (731) over central anc 
emtern Nova Scotia. A notable feature of the month was th t  
storm which moved east-southeast over the Azores during tht 
flrst decade. The storm-track charts of preceding years 8hoM 
that severe storms are not unusual in that region during th t  
winter months, and that in December, 1887, the passage 01 
depressions over the ocean near the Azores caused abnormJlJ 
low mean pressure in that locality. 

In December, 1887, thirteen depressions were traced, o 
which seven advanced eastward from Newfonndland or tht 
Grand Banks; one occupied the ocean between the Britist 
Isles and Iceland during the 1st and 2d; two originated tc 
the westward of the Azores; two moved northwest from th t  
region east of the Windward Islands, and one was given :: 
probable westward track over the Caribbean Sea. The de 
pressions generally pursued normal east to northeast paths 
The month did not present abnormal meteorological featuroz 
over the Atlantic in the middle m d  northern latitudes, whilt 
over the southern part of the oman the serere storms of th t  
first decade constituted a noteworthy departure from the usual 
winter weather in that region. 

In  December, 1888, t h e  number of depressions traced w a  
one less than the average number traced for December during 
the past four years. Over the western portion of the ocear 
the weather continued stormy from the 1st to the 8 th ,  inclusive 
From the 11th to the 14th severe storms attended the passa'gt 
of low area iii; from the 17th to the 19th gales prevailed 08 
the coast of the United States with the paasage of low area v 
and during the 22d and 28th gales of' moderate strength wert 
occasioned by depressionR which pmsed eastward over New 
foundland. Over mid-ocean stormy weather was almost con 
tinuous during the month, the severest disturbances being en 
countered on the 4th, 9th, 18th, and 20th, when the baronietrit 
pressure fell below 29.00 (737). Over the eastern part of tht 
ocean tlie principal storm periods extended from the 1st to  tlit 
7th, and from the 19th to the 27th, the severest storms occur 
ring on the 21st and 22d, when the barometric pressure fel 
below 29.00 (737) ovor portions of the British Isles. 

The following are brief descriptions of the depressions traced 
l,-This depression was central on the morning of the lsi 

over Newfoundland, whence it moved rapidly north of east and 
disappeared north of the British Isles after the 3d, attended 
throughout by moderate to fresh gales. 

fl,-This depression appeared northeast of the Banks ol 
Newfoundland on the 3d, and by t h e  7th had advanced to tht 
British Isles, its passage being attended by strong to wholc 
gales; from the 3d to the Bth, inclusive, barometric pressurt 
falling below 29.00 (737) was reported near its centre. 

&-This depression advanced from Nova Scotia, where il 
was central on the afternoon of the 4th, to the eastward of th t  
Azores by the 7th, after which date the position of its centrt 
cannot be determined. The storm, while possessing fair en 
ergy, was remarkable chiefly on account o$ the path i t  pursued 

4,-This depression was a continuation of low area i, 
and advanced from southwest of Nova Scotia, where i t  was 
central on the morning of the (ith, to m~d-ocean in about 
latitude N. 56O, where it disappeared after the 10th. This 
depreseion exhibited great energy froin the 7th to the 9th, in- 
clusive, and during the 8th and 9th had barometric pressure 
falling below 29.00 (737). 

subsidiary develop- 
ment to numbor 4, and is located in about latitude N. 60°, 
longitude W. 30°, under date of the l l th ,  when strong to 
whole gales prevailed over mid-ocean. From this position the 
storm probably passed eastward, reports will not, however, 
admit of locating its centre after the 11th. 

&--This depreesion passed eastward from the south Atlantic 
coast of the United States during the 13th, aud moved north- 
eastward to mid-ocean by the 16tl1, where it pursued an irreg- 
ular course until the 19th, after which i t  apparently recurved 

&-This depression was apparently 

~ 

to the we$ or Routhwest and united with number 7. The 
depression augmented in energy while central over mid-ocean, 
where it occasioned fresh to whole gales. On the  lGth the 
barometer readings were high over the British Isles and adja- 
cent waters, after which there was a gradual diminution in 
pressure in that region. 

7.-This depression was a continuation of low area p, and 
advanced rapidly eastward from Newfoundland, where ~t was 
central on tho night of the 18th, to the British Isles by the 
21st, attended throughout by storms of marked violence and 
very low barometric pressure. Subsequent to the 21st the 
weather continued stormy over and near the British Isles, 
which conditions were doubtless largely due to the presence of 
this depression in that region. 

&-This depression was a continuation of low area vi, 
and passing rapidly east-northeast from Newfoundland during 
the 22d, disappeared northwest of the British Isles after the 
23d, attended throughout by gales of considerable strength. 

$),-This depression was B continuation of low area viii, 
and advanced from the Gulf of Saint Lawrence where it was 
contra1 on the 28th, northeastward to the fifty-flfth parallel b~ 
the 29th, after which i t  disappeared north of the region of 
observation without evidence of marked energy. 

OCEAN ICE IN DECEMBER. 
No Arctic ice was reported during the month. In Decern- 

ber, 1887, a small berg was observed in N. 4G0 101, W. 47O 2W, 
on the  26th, and a small berg in N. Bo 201, W. 48O 401, on the 
28th. In  December, 1886, no icebergs were reported. In 
December, 1886, several bergs were observed ofY the New- 
foundland coast during the  latter part of the month. For 
December of 1882,1883, and 1884 no iceberg8 were reported. 

FOG IN DECEMBER.. 
The following are limits of fog-areas on the north Atlantic 

Ocean during December, 1888, as reported by shipmasters : -- 
I Entered. 

_ _  . - 
0 ,  

-~ 

39 01 73 Ja 

Tile limit8 of fog-belts to the westward of the fortieth meri- 
dian are shown on chart i by dotted shading. I n  the vicinity 
of the Banks of Newfoundland fog was reported on nine days, 
as compared with Rix days for November, 1888, and fifteen 
days for December, 1887. Between the fifty-fifth and sixty- 
fifth meridians fog was reported for a total of four days, rn 
compared with seven days in November, 1888, and three days 
for December, 1887. To the westward of the sixty-fifth meri- 
diao fog was reported on three days, 88 compared with seven 
days for November, 1888, and two days for December, 1887. 
From the above it will be seen that when compared with De- 
cember, 1887, there was II ma.rked deficiency in the fog 
banks reported over, or near! the Grand Banks, while over 
the ocqan to the westward shght changes in the aggregtxte 
number of foggy days are shown. As compared with Novem- 
ber, 1888, there was an increase in the  number of fog-arem 
reported near Newfoundland, while to the westward of that 
region they were less fre'quently encountered than in the pre- 
:eding month. The southern limits were somowhat more ex- 
knded in November than in the current month. 

On the several day8 for which fog was reported near New- 
'bundlnnd the passage or approach of an area of low pressure 
Prom the westward wm shown, except on the 26th a.nd 27th, 

_I__- 

. 
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Greatest. 

'oplar River, Mont .................. 72;s 
8u!ly, Dak.. .................... 71.5 

W l d  Clt Dak ..................... 72.4 
forthfieli:Vt ....................... 59.5 
Inncheater, N. H . .  .................. 57. o 
Llo Cfrande City, Tax ................ 51.2 
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Loast. 
/ 

Fort Cnnby Waah 
Snn Francideo, On1 ................... 
Red Bluff,Cal ........................ 
Key Weet, Fla ....................... 

................... 

--- 

when relatively high barometric pressure and variable winds 
prevailed in that locality. In  instances areas of low pressure 
passed ewtward from the American continent attending 
whose advance no fog has been reported. Between the iifty- 
fifth and sixty-fifth meridians the development of fog attended 
the presence to the northward or northwestward of areas of 

- . -. - - . 

low pressure. Off t h e  coast of the United States fog attended 
the passage of an area of low pressure over the valley and Gulf 
of Saint Lawrence on the 27th and 28th; on the 17th a storm 
of great violence paased northeastward over the middle Atlan- 
tic states and a dense fog was reported off the coast south of 

1 Sandy Hook. 

...................... 

TEMPERATURE OF THE ATR (expressed in degrees, Fahrenheit). 

Poplnr Hiver, MOnt.. ................ 16.2 1 
Fort Totten Dak 15.4 

Moorhead, Minn .................... 12.2 
Blemarck, Dak ...................... 10.2 

.................... ................ Minnedosa, k. W.T.. 12.3 j 

The distribution of mean temperature over the United State 
and Canada for December, 1888, is exhibited on chart ii by dottec 
isotherms. In t h e  table of miscellaneous meteorological data thl 
monthly mean temperatures and the departures from the norma 
are given for stations of the Signal Service. The figures oppo 
site t h e  names of the geographical districts in the columns fo 
mean temperature show the averages for the  several districts 
The normal for any district may be found by adding the de 
parture to t h e  current mean when the departure is below thc 
normal and subtracting when above. 

The mean temperature was highest over southern Florida 
where a reading of 67O.1 was noted at Key West. Value1 
rising abore 56O were reported over Florida, south of the thir 
tieth parallel, along t h e  coast of Texas, in the lower Ric 
Qrande valley, along the south coast of California, in the ex 
treme southwestern part of Arizona, and at  stations near tht 
west-central coast of California. The lowest mean tempera 
ture occurred in Manitoba, where i t  ranged to 12O at For1 
Qarry. Values falling below ZOO were reported over northerr 
New Brunswick, in the lower Saint Lawrence valley, northerc 
Ontario, northern Minnesota and Dakota, and northeastern 
Montana. The mean temperature also ranged below 200 at 
stations in south western Wyoming, northwestern Colorado, 
and the extreme northeastern part of Utah. 

The mean temperat'ure waa above t h e  normal over a greatei 
portion of the country, the greatest departures above the nor. 
mal being noted in Montana and Dakota, where, a t  Htations 
they amounted to more than 16O. From this region they bo. 
come gradually less marked eastward to the Canadian Mari. 
time Provinces, southward to the Rio Grmde Valley and the 
Qulf of Mexico, and westward to the Pacific coast. The mean 
temperature was slightly below the normal within an area 
extending from southeastern Arizona and southwestern New 
Mexico northwestward to north-central California, while to the 
fiouthward of a liue tr'aced from the coast of Virginia south. 
westward to the Gulf coast between New Orleans, La., and 
Galveston, Tex., the departures below the normal graduallj 
increased southward to the southeru extremity of Florida, 
where they amounted to more than 4O.  

The followiug are some of the most marked departures from 
the normal a t  the older established Signal Service stations : 

Above normal. II Below normnl. 

Ke W ..................... ......................... Jacisonvllle Fla 3.4 
Savannah. 0:. 3.3 
Wilmington, N. C ..................... 2.2 
E Ceeler,Cal ........................... 2.2 

MAXIMUM AND MINIMUM TEMPERATURES. 
The highest temperatures for t h e  month were reported in 

the lower Rio Qrnnde valley, where they rom above 80°. 
Values above 7 6 O  were noted over the southern half of Florida, 
a t  several point8 in Texas south of the thirtieth parallel, a t  
Puma, Ariz., and Los Angeles, Cal. At  Des Moines, Iowa, 
Baint Paul, Mion., Pariktou, Dak., Bois6 Citj, Idaho, and 
Roseburgh, Oreg., the maximum temperatures were higher than 
for any preceding December during the periods of observation. 

The most notable deficiencies occurred in the middle Atlantic, 
south Atlantic, and west Gulf states, in t h e  Ohio and upper 
Mississippi valleys, the uppor lake region, the southern pla- 
teau and southeastern slope of the Rocky Mountains, where, 
a t  stations, the maximum temperatures were 100, or more, 
below t h e  maximum values for the corresponding month of 
previous years. 

The lowest temperatures were reported in northwestern 
Minnesota, central Montana, southern Wyoming, and north- 
eastern Utah. where they fell below -100, the lowest reading, 
-M0, being noted at  Saint Vincent, Minn. The minimum 
temperatures fell below zero in northern New England and 
northern New York, and north of a line traced from 
northeastern Minnesota southwestward into Colorado, and 
thence irregularly northwestward to western Montana. They 
were below 32O, except in Florida south of the twenty-eighth 
parallel, along and near the west Qulf coast, in western Cali- 
fornia, and along the immediate north Pacific coast. Unusu- 
ally low temperatures have not been reported, and at a large 
majority of stations they were considerably above t h e  lowest 
readings previously noted for December notably in the upper 
Mississippi and upper Missouri valleys, the upper Lake region, 
and the middle-eastern slope and the plateau regions of the 
Rocky Mountains, where, a t  stations, the minimum readings 
were more than 30° above t h e  December records of previous 
gears. 

The monthly and the greatest and least daily ranges of tem- 
perature a t  Signal Service stations are given in the tablo of 
miscellaneous meteorologmal data. The greatest month17 
ranges occurred over southwestern Dakota, northeaster11 
Montana, and the intermedlato territory where they exceeded 
70°. From this  region the ranges gradually decreased west- 
ward to the Pacific coast, where they amounted to less than 
No a t  the mouth of the Columbia River, southward to the Gulf 
mast, where they were less than 35O near Galveston, Tex., and 
mtwctrd to Michigan, where they were less than 350 along the 
:ast coast of LakeMichigan. From thi8 locality they increased 
,o more than 65O over northern New England, from whence 
;hey decreased somewhat irregularly to southeru Florida, 
whore a range of less than 30° was noted at  Key West. Along 
,he Pacific coast the monthly ranges varied from less than 20' 
)ver the southwestern part of Washington Territory, to more 
han 35O in the viciuity of Los Angeles, Cal. 

RANQES O F  TEXPERATURE. 

The following are some of the extreme monthly ranges : 

0 

19.0 
11.6 
15.6 
rl.2 

BanDie o Gal ....................... 29' 
Grand b;en,  Mlch .................. 33'4 


